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Public Summary: 

The Mmr multidrug efflux pump recognizes and actively extrudes a broad range of antimicrobial agents, and promotes the intrinsic

resistance to these antimicrobials in Mycobacterium tuberculosis. The expression of Mmr is controlled by the TetR-like transcriptional

regulator Rv3066, whose open reading frame is located downstream of the mmr operon. To understand the structural basis of Rv3066

regulation, we have determined the crystal structures of Rv3066, both in the absence and presence of bound ethidium, revealing an

asymmetric homodimeric two-domain molecule with an entirely helical architecture. The structures underscore the flexibility and

plasticity of the regulator essential for multidrug recognition. Comparison of the apo-Rv3066 and Rv3066-ethidium crystal structures

suggests that the conformational changes leading to drug-mediated derepression is primarily due to a rigid body rotational motion

within the dimer interface of the regulator. The Rv3066 regulator creates a multidrug-binding pocket, which contains five aromatic

residues. The bound ethidium is found buried within the multidrug-binding site, where extensive aromatic stacking interactions

seemingly govern the binding. In vitro studies reveal that the dimeric Rv3066 regulator binds to a 14-bp palindromic inverted repeat

sequence in the nanomolar range. These findings provide new insight into the mechanisms of ligand binding and Rv3066 regulation.

Scientific Abstract: 

The Mmr multidrug efflux pump recognizes and actively extrudes a broad range of antimicrobial agents, and promotes the intrinsic

resistance to these antimicrobials in Mycobacterium tuberculosis. The expression of Mmr is controlled by the TetR-like transcriptional

regulator Rv3066, whose open reading frame is located downstream of the mmr operon. To understand the structural basis of Rv3066

regulation, we have determined the crystal structures of Rv3066, both in the absence and presence of bound ethidium, revealing an

asymmetric homodimeric two-domain molecule with an entirely helical architecture. The structures underscore the flexibility and

plasticity of the regulator essential for multidrug recognition. Comparison of the apo-Rv3066 and Rv3066-ethidium crystal structures

suggests that the conformational changes leading to drug-mediated derepression is primarily due to a rigid body rotational motion

within the dimer interface of the regulator. The Rv3066 regulator creates a multidrug-binding pocket, which contains five aromatic

residues. The bound ethidium is found buried within the multidrug-binding site, where extensive aromatic stacking interactions

seemingly govern the binding. In vitro studies reveal that the dimeric Rv3066 regulator binds to a 14-bp palindromic inverted repeat

sequence in the nanomolar range. These findings provide new insight into the mechanisms of ligand binding and Rv3066 regulation.
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